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Images of an area neighboring Tsukuba Express (railway) in Kashiwa City (northwest 
region of Chiba Prefecture, Japan) acquired by the Advanced Spaceborne Thermal 
Emission and Reflection Radiometer (ASTER) on the Earth observation satellite TERRA 
(EOS-AM1) were used.  In Kashiwa City, especially in the area neighboring Tsukuba 
Express line, land use has been changing dramatically.  The introduction of the railway 
increased accessibility to Tokyo, resulting in rapid construction of buildings (e.g., shopping 
malls and houses), increase in the population, and decrease in the cultivation area and/or 
green area.  Hence, Kashiwa-no-ha Campus Station (35?53?34?N, 139?57?9?E) 
and its surrounding area (radius: 5 km) was intensively analyzed. 
The NDVI and LST around the Kashiwa-no-ha Campus Station (Tsukuba Express line) were obtained from 
the images acquired by ASTER on the Earth observation satellite TERRA.  As we mentioned above, in Kashiwa
City, especially in the area neighboring Tsukuba Express line, land use has been changing dramatically.  
Hence, some diagnostic tool for evaluating the land use was required for the sustainable development of the 
city.  Continuous monitoring of the target area using remote sensing will contribute to sustainable development 
of the city as well as increase the quality of life of the people living in this area. 
Around the Kashiwa-no-ha Campus Station 
(center of the images), the NDVI was higher in 
2000 than in 2006.  While the campus station 
previously contained a golf course and a forest, 
drastic changes in land use occurred after the 
introduction of the railway.  Thus far, most of 
the vegetation has been destroyed.  Further, 
buildings are continually being constructed.
Although obvious differences among the LST 
images were not observed, the surface and air 
temperatures around the Kashiwa-no-ha Campus 
Station can increase in the near future due to the 
decrease in vegetation, which facilitates sensible 
and latent heat exchange. To prevent the 
increase in the air temperature in the area, i.e., 
the so called “heat island phenomenon,” the 
amount of vegetation should be maintained or 
increased while simultaneously striking a balance 
between vegetation and city development.
Conclusion Remarks
Regional sustainable development requires a balance among diverse social goals, for instance environmental conservation 
and/or improvement vs. economic development (Zhang and Guindon, 2006).  The fulfillment of single factor is not sufficient to 
improve regional sustainability, and thus, comprehensive investigation with respect to the social goals is essential.  A 
comprehensive investigation is more important in a developing region than in a developed region because of possible 
alterations in its development plans.  For further improvement in the regional sustainability, transitions in the land use and 
environmental indicators (e.g., vegetation index and surface temperature) between the past and present need to be compared 
quantitatively in order to influence the results of the future development plans.
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The objective of this study is to demonstrate that satellite remote sensing can be used for 
determining land use, and thus, for evaluating regional sustainability at a low cost.
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